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energetic condition is reached and one-half the energy-transformation accomplished, at B, a further swing of just one quadrant is consumed in completing the other half of the energy-transformation, to periastron at P. After that a second quadrant is consumed in reversing this energy-transformation, to the mean energetic condition again, at B'; after which the cycle ends with a reversal of the angle AM2B, whatever it may have been—a quadrant in circle or ellipse, or less than & quadrant m the parabola or hyperbola.
Should the line BE' of Fig. 4 be considered as representing a plane normal to XX', and 90°—a as the angle of incidence thereto, the angle of reflection therefrom, at B', will always be its equal.
The Energy-fund: Radial and Tangential Energies. If it be true that the original position and motion of the pair at any original condition, such as A, Fig. 4, defines all the conditions of the orbit, it should be possible to define in terms of them the total fund of energy existent in the pair. Mathematically speaking, this is possible—so far as it is possible to define an energy-fund in terms of any premises at all. But the equations which connect any original condition, such as A, with the conditions B, P, etc., are so cumbrous in form, when combined, that it is not practicable thus to define the energy-fund in terms of any original point. It must suffice, instead, to know that the connection between A and every other point in the orbit is rigid and exact. It is quite sufficient for present purposes to investigate the energy-fund in terms of the conditions B and P only, as bases.
The kinetic energy visible at B in the velocity U is divisible into two components, the radial and the tangential, respectively. To each of these must correspond a respective fund of energy, radial an! tangential in its nature. Now, these two funds of energy bear a marked contrast with each other, in many respects ; and as this contrast runs through the entire question of energetics, it is worth while to discuss it somewhat carefully.
In the first place, space-energy can, of its very nature, exist only radially. It is impossible to think of pure separation between two bodies—which, if they be truly single bodies, must be regarded as geometric points at their centers—in connection with any idea of direction of separation. Moreover, it is not only